[Tissue-engineered graft constructed by bone marrow mononuclear cells and heterogeneous acellularized tissue matrix: an animal experiment].
To construct a tissue-engineered graft by using bone marrow cells as seeding cells and heterogeneous acellularized matrix as scaffold. Mononuclear cells were isolated from the bone marrow from piglets and cultured in different mediums including either vessel endothelial growth factor (VEGF) or platelet derived growth factor BB (PDGF-BB) to observe the differentiation of cells. Immunoassay was used to detect the expression of specific markers of endothelial cells or specific markers of smooth muscle cells. Adult dogs were killed and their thoracic or abdominal aortas were taken out and processed by multi-step decellularizing technique to remove the original cells while the elastic and collagen fibers were preserved. The undifferentiated bone marrow mononuclear cells were seeded onto the acellularized matrix and incubated in vitro. The cell-seeded grafts were then transplanted to the bone marrow donating piglets to substitute part of the native pulmonary artery. Three weeks later right ventriculography was performed. 100 days later the piglets were sacrificed. The transplanted vessels and the nearby tissues of native pulmonary vessels were excised for inspection. The mononuclear cells cultured in the medium including VEGF showed the morphological features of endothelial cells and were positive of the specific markers of endothelial cells: platelet-endothelial cell adhesion molecule-l, vascular endothelial growth factor receptor Flk-1, VE-cadherin, and plasma factor VIII. The cells cultured in the medium including PDGF-BB showed morphological feature of smooth muscle cells and were positive of he specific marks of smooth muscle cells: alpha-SMA and calponin. One hundred days after transplantation, the inner surfaces of the grafts were smooth without thrombosis, calcification, and aneurysm. The maximal load was 2.76 N and the maximal elongation was 20.31 mm. Under the microscopy a great number of growing endothelial cells and smooth muscle cells could be seen and elastic and collagen fibers were abundant. The mononuclear cells from bone marrow and acellularized matrix may be used to construct tissue-engineered graft.